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(54) PHOTOCATALYST-SUPPORTING BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photocatalyst- 
supporting body that has many minute pores, high film 
strength and fixed high active photo-reactive 
semiconductor. 

SOLUTION: This photocatalyst-supporting body is 
obtained by stacking a minute porous sintered film on 
the other several times which is obtained by applying the 
photo-reactive semiconductor containing metal alkoxide 
to a ceramic porous substrate such as alumina, alumina- 
silica and silicon carbide, drying and solidifying the 
obtained substrate to obtain a film and sintering the 
obtained film at 250-600° C. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]Photocatalyst support which carries out coating of the photoactive semiconductor 
containing a metal alkoxide to a porous substrate of quality of ceramics, and is characterized by 
having calcinated a film which carried out dry solidification and forming a detailed porous film. 
[Claim 2]The photocatalyst support according to claim 1 laminating two or more detailed porous 
film of a photoactive semiconductor. 

[Claim 3]The photocatalyst support according to claim 1 or 2 laminating calcinated membrane 
formation which carries out coating to membrane formation which carried out coating by a 
spraying means, carried out dry solidification of the light catalytic semiconductor, and calcinated 
it by an immersion means, and carried out dry solidification to it. 

[Claim 4]Coating by a spraying means, desiccation, the photocatalyst support according to claim 
3 repeating two or more membrane formation of calcination. 

[Claim 5]The photocatalyst support according to claim 1 to which a metal alkoxide is 

characterized by being ether of comparatively stable metal in a room temperature. 

[Claim 6]The photocatalyst support according to claim 1 , wherein metal alkoxides are either a 

silicon alkoxide, aluminum alkoxide, a titanium alkoxide and zirconium alkoxide. 

[Claim 7]The photocatalyst support according to any one of claims 1 to 3, wherein a photoactive 

semiconductor is a titanium dioxide. 

[Claim 8]a photoactive semiconductor containing a metal alkoxide — anatase type titanium oxide 
— the bottom of existence of a metal alkoxide and alcohol — sol — the photocatalyst support 
according to claim 1 currently adjusting to liquid. 

[Claim 9]sol — liquid — 3 to 10% of titanium oxide, and an alkoxide — the photocatalyst support 
according to claim 8 containing 1 to 3% per part. 

[Claim 10]The photocatalyst support according to claim 1 to 4 drying a photoactive 
semiconductor by which coating was carried out at temperature of around 100 
[Claim 11]The photocatalyst support according to claim 1 to 4 calcinating a dry photoactive 
semiconductor at 250-600 **, 

[Claim 12]The photocatalyst support according to claim 1, wherein a substrate of^quality of 
ceramics has a void content of 80 to 90%. 

[Claim 1 3]The photocatalyst support according to claim 1 , wherein a substrate of quality of 
ceramics is quality of alumina, quality of alumina silica, or quality of a cordylite. 
[Claim 1 43The photocatalyst support according to claim 1 , wherein a substrate of quality of 
ceramics is quality of silicon carbide. 



[Translation done.] 
* NOTICES* 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the photocatalyst support which carries out 
decomposition removal of the odorant and the toxic substance in the air. 
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[0002] 

[Description of the Prior Art] Conventionally, the air having contained the nasty smell substance 
and the toxic substance is contacted to photoactive semiconductors, such as a titanium dioxide, 
and it irradiates with ultraviolet radiation, and the device from which a malodorous substance and 
a toxic substance are disassembled and removed in a semiconductor surface is publicly known, 
and is used for the air cleaner or the room air conditioner. In the photocatalyst filter which 
supported the photoactive semiconductor used for these devices, a titanium dioxide is adopted 
as a photoactive semiconductor and is mainly ******** about the particles of a titanium dioxide 

— the swage block (honeycomb) which carries out corrugated processing of the titanium oxide 
content paper, and has breathability — what was formed in ** is common. 

[0003] However, although there is an advantage which the quality-of-paper corrugated 
honeycomb filter which consists of this titanium oxide content paper impregnates [ advantage ] 
with adsorption auxiliary agents, such as activated carbon, with titanium oxide, and may increase 
initial adsorption power, a substrate is vulnerable and it has a fault which cannot perform re- 
activation treatment by rinsing after adsorption saturation. The resolution of aromatic 
compounds, such as benzene and toluene, will be low, and these gases will pass a filter with un- 
decomposing. Including aromatic compounds, the measure against VOC is an important question 
of an environmental clean-up, and the improvement of resolution to these refractory organic 
substances and improvement have been an important technical problem. 

[0004]As an improvement of the vulnerable substrate of a quality-of-paper honeycomb, use of 
the durable quality of ceramics or a metallic rigid substrate can be considered. Although support 
of titanium oxide to these rigidity substrate needs the catalyst membrane formation by printing 
and it becomes difficult [ support of titanium oxide ] as compared with the quality-of-paper 
honeycomb which can support titanium oxide with the easy means like a **** lump, it has an 
advantage which can perform re-activation treatment by rinsing easily. 
[0005] 

[Problem(s) to be Solved by the Inventionjthis invention is rich in the rigid substrate of the 
quality of ceramics at a fine-pores nature stoma — ** — let it be a technical problem to obtain 
the photocatalyst support established in the photoactive semiconductor of high activity which 
has high film strength. 
[0006] 

[Means for Solving the Problem]A means which this invention took in order to solve an 
aforementioned problem, Several detailed porosity calcination film produced by calcinating a film 
which carried out coating of the photoactive semiconductor containing a metal alkoxide to a 
porous substrate of quality of ceramics, such as alumina, alumina silica, and silicon carbide, and 
was dried and solidified at a 250 to 600 ** elevated temperature is laminated. 
[0007]Coating of the photoactive semiconductor containing a metal alkoxide was carried out to a 
porous substrate of quality of ceramics, a film which carried out dry solidification was calcinated, 
and a detailed porous film was formed. 

[0008]Two or more detailed porous film of a photoactive semiconductor was laminated. 
[0009]Membrane formation which carried out dry solidification and which carried out coating to 
membrane formation which carried out coating by a spraying means, carried out dry solidification 
of the light catalytic semiconductor, and calcinated it by an immersion means, and was 
calcinated was laminated. 

[OOlOjTwo or more membrane formation of coating by a spraying means, desiccation, and 
calcination is repeated. 

[001 1]A metal alkoxide is characterized by being ether of comparatively stable metal in a room 
temperature. 

[001 2]A metal alkoxide is characterized by being either a silicon alkoxide, aluminum alkoxide, a 
titanium alkoxide and zirconium alkoxide. 

[001 3]A photoactive semiconductor is characterized by being a titanium dioxide. 

[001 4]a photoactive semiconductor containing a metal alkoxide — anatase type titanium oxide - 

- the bottom of existence of a metal alkoxide and alcohol — sol — it is adjusted to liquid 
[0015]sol — liquid — 3 to 10% of titanium oxide, and an alkoxide — it contains 1 to 3% per part 
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[001 6]A photoactive semiconductor by wliicli coating was carried out is dried at temperature of 
around 1 00 

[001 7]A dry photoactive semiconductor is calcinated at 250-600 **. 
[001 8]A substrate of quality of ceramics has a void content of 80 to 90%. 

[001 9]A substrate of quality of ceramics is characterized by being quality of alumina, quality of 
alumina silica, or quality of a cordylite. 

[0020]A substrate of quality of ceramics is characterized by being quality of silicon carbide. 
[0021 ]A comparatively stable thing of a metal alkoxide is good at a room temperature like a 
silicon alkoxide, aluminum alkoxide, a titanium alkoxide, and zirconium alkoxide. a photoactive 
semiconductor is a titanium dioxide — an anatase type — optical activity — high — this — the 
bottom of coexistence of a metal alkoxide, alcohol, and water — sol — it adjusts as liquid. 
Coating nature of a titanium dioxide is [ a part for an alkoxide / 1 to 3% of content ] good 3 to 
1 0%. A photoactive toxic substance remover which consists of such a photoactive 
semiconductor and a metal alkoxide is indicated by the patent No. 2618287 gazette, for example. 
A metal alkoxide and titanium dioxide liquid bring about a hyperactive photocatalyst which is rich 
in a fme-pores nature stoma by desiccation and high temperature firing, and has high film 
strength, and it became possible to obtain highly efficient photocatalyst support with selection of 
a suitable substrate by this invention, and an effective coating burning method. 

[0022] As for metsuke amount of titanium oxide, it is preferred to make 100 - 300 g/m^ into a 

rule of thumb preferably, and to carry out multiple-times coating in 30- 100 g/m^ / step at 
once. As a coating method, first, by spray coating spraying coating, a ground is formed and dip 
coating impregnating coating is carried out after that. Only by spray coating, membrane 
formation thickness is not enough, and since catalyst performance is inferior, coating by dip 
coating is needed. High temperature is required for calcination temperature, and it is 400-600 
preferably 250 ** - 600 **. In a firing furnace, a fixed temperature is held 30 minutes or more, 
taking care so that there may be no bias of temperature. 

[0023]It has a void content of 80 to 90%, and a holding amount of a gas touch area and a 
photoactive semiconductor is large, a substrate of quality of ceramics is easy to wash, and it is 
desirable for pressure loss to be low. As for a substrate, a porous body or a honeycomb 
structured body of quality of alumina, quality of alumina silica, quality of a cordylite, or quality of 
silicon carbide is raised. In **, coating nature is good, surface area is size, and photocatalysis 
nature of these surface dispositions improves, so that a contact surface with gas is large. A 
flexible polyurethane foamed body is judged, this is impregnated with granular material ceramic 
slurry, and a ceramic skeleton porous body which carried out dry calcination has high 
breathability at a continuation stoma, and is excellent in heat resistance and chemical 
resistance. Although a mechanical strength of a honeycomb structured body which carried out 
extrusion-molding calcination of the granular material ceramic slurry is high, there are few 
skeletal surface products than a foaming porous body. 
[0024] 

[Embodiment of the Invention]The desirable embodiment of this invention is described in detail 
below. 

[Example 1] A metal alkoxide and titanium dioxide coating liquid [The Taki Chemical Co.. Ltd. 
make, a tie knock (trademark), Ti02=5%, metal alkoxide =1 .25%] — an alumina silica ceramic 

porous body (aluminum203= — 76%) Si02=19%, metsuke amount 60 g/m^ spraying 5ic***** of the 

TiOg was carried out with the spray gun to both sides of 85% of the void content, it calcinated at 

450 ** in the firing furnace after 1-hour desiccation for 1 hour with the temperature of around 
100 **, and membrane formation was obtained. Spraying by a spray gun, desiccation, and 
calcination were performed in a similar manner after that again, membrane formation was 
obtained, and photocatalyst filter A was created. The liquid end is performed after this filter A is 
immersed in said metal alkoxide and titanium dioxide coating liquid for 20 more minutes, After 

carrying out metsuke amount 90 g/m^ impregnating coating of the Ti02, membranes were formed 

by having calcinated at 450 for 1 hour after 1-hour desiccation at around 100 ** like the 
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above, and photocatalyst filter B was obtained. The metsuke amount of Ti02 was 210 g/m in 

total. 
[0025] 

[The example 1 of an examination] Said photocatalyst filters A and B were set to the small air 
cleaner (three steps of filter 0.024m^, ultraviolet ray lamp 10W 2 loading) which has the structure 
of drawing 1 , and were installed in a 4-cubic meter testing laboratory, and decomposition 
remains concentration progress of the formaldehyde gas with which it was filled up beforehand 
was measured. Although Table 1 showed the result and the filter A was a decomposition 
extraction ratio of 33% in 90 minutes, the filter B is a high decomposition extraction ratio of 94% 
in 90 minutes, and it turned out that it is dramatically effective to perform dip-after spray 
coating Takumi coating, and to carry out multilayering processing. 
[0026] 

Table 1] 
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[0027] 

[Example 2] About a metal alkoxide and titanium oxide coating liquid (said product), it is a silicon 
carbide ceramic porous body (SiC = 67%). aluminum203=12%, Si02=19%, Coating of the Ti02 

metsuke amount 60 g/m^ is sprayed and carried out to both sides of 85% of a void content with 
a spray gun, After repeating baking membrane formation again at 450 ** in a firing furnace after 
1-hour desiccation for 1 hour with the temperature of around 100 **, It was immersed in a metal 
alkoxide and titanium dioxide coating liquid for 20 minutes, and the liquid end was carried out, like 

the above after impregnating coating, Ti02 metsuke amount 90 g/ m^ was performed at 1 00 **, 

printing membrane formation was performed at 450 after 1-hour desiccation for 1 hour, and 

photocatalyst filter C was obtained. The metsuke amount sum total of TiOg was 210 g/m^. 

[0028] 

[The example 2 of an examination] Said photocatalyst filters A and B (alumina silica ceramic 
porous body), The filter C (silicon carbide ceramic porous body) and the paper honeycomb filter 
D. The medium size air cleaner which has the structure of drawing 1 f or the aluminum foil 
honeycomb filter E and the aluminum textiles mat filter F (five steps of filter 0.1 44m^) Ultraviolet 
ray lamp 20W 8 loading was installed in a SO-cubic meter testing laboratory, and it was 
beforehand filled up with acetaldehyde gas, and asked for decomposition removing speed 
(ml/min) from decomposition removal remains concentration progress. Table 2 is the result. 
Decomposition removing speed was the order of the filter B, A, and C, D, E, and F. To the 
ceramic porous body filter concerning this invention showing the high performance, the 
performance of the filter D, E, and F of a non-ceramic pair is low, and the predominance of the 
ceramic porous body filter of this invention is understood. It is thought that it is because an 
alumina silica powder object particle size is finer than the granular material particle size of silicon 
carbide, the filter A or the difference of B and C has a good skeletal surface and coating nature 
is good. In corrugatedHzing or the thing formed into the deposition mat of the filter D, E, and F, it 
is guessed that specific surface area is what is depended on the ability of the large holding 
amount of titanium oxide not to be taken few. 
[0029] 
[Table 2] 
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[0030] 

[The example 3 of an examination] The high irradiation intensity air cleaner which has the 
structure of drawing 1 f or the test of the resolvability of the organic nature gas of said 

photocatalyst filter B (alumina silica ceramic porous body) (five steps of filter 0.1 44m^) 
Ultraviolet ray lamp 20W 12 loading was installed in a 30-cubic meter testing laboratory, and it 
asked for decomposition removing speed (ml/min) from decomposition remains concentration 
progress of the target gas with which it was filled up beforehand. Table 3 is the result. The 
decomposition removing speed of acetic acid, acetaldehyde, and formaldehyde was size 
comparatively. In the filter which starts this invention although the decomposition reaction of 
toluene was conventionally said to be very late as compared with formaldehyde, the 
decomposition reaction of toluene was close to it of formaldehyde, and it turned out that it can 
be disassembled although benzene was made into difficulty resolvability, and it is practical 
enough. 



:oo3i] 
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[0032] 

[The example 4 of an examination] In recent years, the toxicity of the volatile organic nature gas 
(VOC) in a living environment is pointed out. Then, the small air cleaner which has the structure 
of drawing 1 f or the decomposition performance test of the organic nature gas of the low 
concentration (ppb) level of the living environment class by the photocatalyst filter of the 

alumina silica ceramic porous body of this invention (three steps of filter 0.024m^) It carried out 
in ultraviolet ray lamp 10W 2 loading. The gas of the upper stream and the lower stream was 
sampled, and the test was done by gas chromatography. Tables 4 and 5 are the result. Toluene 
and benzene which are made into difficulty resolvability were fully disassembled, and it turned 
out that it is a high efficiency filter of a high extraction ratio (one bus cut rate). 
:0033] 
[Table 4] 
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[0034] 
[Table 5] 
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[0035] 

[The example 5 of an examination] When gas, such as ammonia and methyl mercaptan, was 
processed, it is known well that a filter will be polluted by the by-product and performance will 
deteriorate, and there was no other way but to discard [ degradation ]. On the other hand, the 
ceramic porous body filter of this application is durable, and refreshable. The small air cleaner 
(three steps of filter 0.024m^, ultraviolet ray lamp 1 0W 2 loading) which has the structure of 
drawing 1 was installed in a 4-cubic meter testing laboratory, and decomposition removal 
remains concentration progress of the ammonia gas with which it was filled up beforehand was 
measured. Table 6 is the result. The first-time test 1 removed 93% in 60 minutes, 93% of removal 
took 70 minutes by the next test 2, and the fall of capability was accepted to be removal one by 
one after [ 1 20 minutes ] 7% by the third test 3. It is the result of carrying out after-immersion 
rinsing desiccation of the filter which deteriorated by the 4th test 4 for 20 minutes at an 80 
hot water tank, and doing an ammonia test again, and performance revives thoroughly and it is 
reusable. 



:0036] 
:Table 6] 
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[0037] 

[Effect of the Invention]According to this invention, since the optical semiconductor of high 
activity which is rich in a fine-pores nature stoma, and has high film strength can be formed, 
decomposition removal of the malodorous substance and toxic substance in the air can be 
carried out effectively. In particular, disassembly of aromatic compounds, such as benzene and 
toluene, and removal which are refractory organic substances are possible, and the 
photocatalyst support which was suitable for the environmental clean-up including the measure 
against VOC can be provided. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he figure showing the structure of the air cleaner used for the example of an 
examination 



[Translation done,] 
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DRAWINGS 



'Drawing 1] 
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[ 0 0 2 0 ] Mtc, -fe^ 5 -y ^«c7)S«3&^\ m-immm 

[ 0 0 2 1 ] #JlT;i--n=Sf >- K{4. i^u r7yT;l^adri^ 

it'ft;f-:5'Mi:3~l 0%, T^l-o^i^K^Jj-iil — 3%cO 
-&-*-/)iMX'l47&«ftWf , ceo cfc 0 ^3tM)iStt^^#c 

it. mtmmm2 e i s 2 s 7-^i>igtcifl^K$iiTv» 
^j:mtcomiKt^m^mx'i^mu&izj;^ ^A'&mcDytm 

[0022] iS'fk^^' >'iOi#S«.. jif L< 1 0 0 

-BOOg/mSSrS^tL, 1 Il]-C'3 0- 1 0 0 g/' 

xyxy—a—f^ y^^w^xu. fmMm^^+'!^xtc<M 



i^wt-^ixi,. mmMmt. m^^-A'^i&^wxhK). 25 

CC—e 0 O-C. L<{44 0 0 — 6 0 O'CT-cfe^. 
^^BJt^Prt Ti4 . SiEfO II 0 ^^''^ V ■> J; 9 {::®.B Loo 3 0 

[0023]^r55■y ^mcymmi, 8 0-9 0%(7)S 

^^jf±xt> 0 , T'/x i; (r>W:im-ff±% \ 

CtltCf^#:-te5 5 -y 'J ^'tt. ^flMfiS 

L f^-fe5 S -y ^"i't&^7Lf*{±5Sim-t:-51M±->?)^^S< . 

[0024] . 

[KJWl ] A«T;l^3^~>K ■ "K'fcf-^ F?Bc 

= 5%. A«r;W3^i^F=1.2 5%] T/US-^ 
i/'J 5 ^y^mM ( A 1 2 Os = 7 6%i? S i O2 

= 1 9%. m^S5%) cOTOBtxri-— 
T 1 O2 S:@#«6 0 g/m2IK#W-t^lL : 1 0 0^ 
ltff*i?3?aS-C 1 Htia^Mf*, ^^iSfFtCtaV^T 4 5 O'CT' 

\^^mm.Lxw.wtwz. 'tmm^. wmz7.yv 

tmy - A ^ {■^^ L/i , z.a:>y ^)VS -a ^miZ 
^jbt;i.-3 F • zMfti-iS^ >- 3- h?Bc3gi3 2 0^ 

rsmm ttmmm o ^^f t . t 1 02 s: g ft* 9 o g 
/m2#«Mx$-tt/::ft. tuisfcinaitci 0 orfrfit- 
1 mrsmm^. 450 -ct- 1 mmm^ lt jsmst^t \ 

■(:-2 10 g/ra2 !:'&-:>/::. 
[0025] 

[^^Mi ] mMmmmy ^)i'^-Am/B^. mico 
mm^^hA-^m^fim ( 7 ^ 0 . 0 2 4 m2 

311, i^ms^^^r 1 ow 2^mm) v h 

T/t^T^'b H//X<75^^Wa@mKrS!i!'^SJlSL./t« * 1 {4 
-e<OiiiSm$-S^ U . y^fPl^ - A{4 9 0 3 3 %£Oii-fi| 

I^*^T'Vt)-:.f^/??^ 7 'f;U-^'-B{49 0 ^i-f ' 9 4 

[0026] 
[ai] ■ 
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y^JU^-'B (2 Wl f .^i/n-V) 












(ffiln) 


vm 


(«> 




(%) 


0 


1.700 


0.0 


1. 290 


24.1 


16 


1.700 


0.0 


1.032 


39.3 


30 


1.500 


11.8 


0.645 


62.1 - 


45 


K200 


29.4 


0.51B 


69.6 


60 


1.200 


29.4 




77-2 


90 


1.135 


33.2 


0. 0S5 


94-9 



[0027] 

immmsh) -^^ Mk^-t^ s >y ^^th^ ( s i c = 



A 1 20o,= 1 2%. S i 0.= 1 9! 



S 5.%) (50|ifHt;xn- — 1 O2 gH-M6 
0 g/'m2^D^Wt^L. 1 0 O 'CMfi:c7)i§i^T'10# 

3-hYltt2 0^>l^^5«L.ait7J'9 L. T i O2 @#*9 
0 g/m^ ^-^aMXf^. Mai: 10 0 "CT' 1 B* 

m^mm. 4 5 o -c-c i ^mimm^m^mmy < 

A-^-Q-^Wz. T i O^c/jgfti-^ti. 2 1 0 g/ 
[0Q2S] 

^ 'J j& -fe 5 5 'y ^ #?Lf*: ) . 7 ^ A-^- C ( ^-fl:S*-fe 
9 S V ^TLI* ) St^"^— ^ A 3^ /l^^ — D . 



.^-o.i44m2 mvm.'yyy^Q^ s*ff 

) * 3 0 i::^;^ - h iVOM^^zmm. L : ^i6T-b b 

(ml/min) Sr3j<A6/-c. .|%2{i^fiO^S:T-& 
:«-M#.&^«i;7 'fyL'i^'-B. A. f 

•y ^^?Lfr7 ^ ;l-'^-c0ilf4f±Aiaftl$:fi.g. . 7 ^ 

F iOn/U^- h-fb^JiJtWv -y h it L/S i>£0-C1i . Jrtm 

[0 0 2 9] 
[«2]. 















D.5 ppBi 


yjt,==^->,j;^^IL^(2 Spray) 


A 


0:72 


ml/iiin 


0.S9 m)/fnin 


r;P5-i->U^^IL#:(2 Spray/dip) 


B 


0. 90 


If 


0.65 » 


^{k^^/\-:^?i.^7L^(2 Spray/dip) 


C 


0.84 


It 


0.42 n 




D 


0. 20 


a 


0.09 « 




E 


0.1s 


tt 


0.03 




F 


0.07 


tt 


0.027 n 



[0030] 

3 ] mt^^y ^ B ( 5 u a 

1 o;P5t^*f-&l«{fS«5tE3£^»#tl ( 7 A , 
0.144m2 ^5'l-il7>'7"2 0W 12*^ 

He ) ^ 3 0 - h iummmz^ t , ^*^3£« l 

rain) ^3Ry>/i<, |S3 (i-t<^)ISmT-ct)S , PIS. T-fe h 

ifi'm^mx'h 0 . +i5i-«fltt^9S> h ^ kti^m--> tz , 

[00 3 1] . 
[.«3] 







I ppm 


0, 5 ppm 




1. 8 ml/min 

l.S 

1,2 

0.6 " 
2.5 ^ 


0. 3 ifil/min 
0.9 ^ 
0.8 

0.3 ^ 
0.9 " 



[0032] 

( V o c ) (^mm^MM V ^ I. « ^zx\ :^mnco 

t^^^m^ ^XOfgfiK ( p P b ) lx^;l,'CO*?ltt 

M ( 7 ^ yl'^S^-O . 0 2 4 mf . 3^. WVM.'y 1 
OW 22|s:i^m) l3*5V»T1f-^3t, fiiimtTF 
MtO;ifX$r-9->-7°U > :^'L ; ij'y^ "7 h^?-97^a-C-lT 
. «4 . 5 {4't'<?:)ta:i:-C'S> -1. . SMftt f^ixX\^ 
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[0033] 



[0035] 







(mVmin) 






1.07 


0.25 


0.13 








788 


2450 


(ppb) 


m 


535 


339 


987 






67 


449 


1463 




% 


10 


57 


6D 






80 


94 


53 


(ppb) 




70 


24 


7 






10 


70 


48 




% 


13 


75 


87 


[00 34] 




















(m''/mln) 






1.02 


0^5 


0-13 






573 


659 


4B3 


(ppb) 




519 


303 


204 






54 


366 


279 




% 




54 


58 






189 


114 


224 


(ppb) 




133 


35 


53 






56 


79 


171 






30 


69 


76 



-0.024 m2 3S. ^ii'Ufc^ >'7° 1 OW 2*tf 

6{4^(7)|SaT*-g). l!0ll]Of-.X 1- 1 XU6 0 ji-X'9 3 
% ^ 1^* L . b 2 Tfi 9 3 %iOr^*tC 7 0^ 

Sr^L. HmacDxX hSTai 2 0^i-f^7%|^fcM 
JMg^J <^fiT**12A ^l/S . m 4 HI @ co-r h 4 Tii:^^ 

^tVfzy ^ /i-^-^ s o°csD}»tf 2 0 5D^rav««m-7]ca 

[0 0 3 6] 
[«6] 



1 T-X 


- 1 I ir:K 


h 2 1 


K3 




h4 




NHS 


(S) 


ppa 


i%) 


CfH3 
ppm 


i%y 


NHS 
ppm 




0 


9.0 


0.0 


15. D 


D.O 


8.0 


0.0 


10.0 


0. D 


10 


3.5 


61. 1 


5,0 


05. 7 


4.D 


50.0 


2.5 




20 


1.5 


83.3 


3.0 


80. Q 


2.5 


68. 8 


l.O 


93.3 


30 


0.8 


ai.l 


2.2 


85.3 


2.0 


75.0 


0.4 


S7.3 


40 


0.8 


91.1 


2.0 


»6.7 


1.8 


77.5 






50 


0.6 


93.3 


1.5 


90.0 


1.4 


82.5 






CO 


0.6 


9a. 3 


K2 


92. 0 


1.4 


82.5 






70 






LO 


33.3 


1.3 


83:8 






90 






LO 


§3.3 


l.l 


86.3 






120 








a 1.0 









[00 37] 



mx%K) . vocKim^^isf>xmm.mt^zmLfzMm 
[HI ] mmimzmv^^^ixtz^mm-Bm<omm.^7^-tm 
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[Elll 




(72) Wmm F^?— JU(#*) AA22 ABOB BAOSX BA03Y 

n^)\\mm^-^mmm)\mm957-7 ^ BA06X BA06Y BAOTX BAOTY 

mi:MU^^1^\^t BA08Y BAIOX BAIOY BA41X 

(72)^9^^ an ^ BA41Y BA45X BA45Y BA50X 

»)l|«m^rtifJ^|xj||fB]0r957-7 ^ BA5dY BB03 CA06 EAOl 

mUMU^MllH 4G069 AAOl AA03 AA08 BAOIA 

(72)^m^ MM BSH . ■ BAOIB BA02A BA02B BA03A 

^-mmM^^^lffmiLiRlS- 5 BA03B BABA BABB BA37 

BA48A BA48C BB04A BB04B 
BB15A BB15B BB19A BB19B 

I. - ' . .-^^ BG51A BEOeA BE06B CAIO 

^ . ' ■ ' \ - . • ' : CA17 EA08 

EC22Y EE06 FA03 FB23 
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